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T i ONE OF THE MOS INIPORTANT PBOBLEi~IS the anaesthetist has to face is the con- 
temporaneous replacement of blood loss in major surgery and provision of a site 
for massive transfusion in the event of a vascular catastrophe. In many patients 
the veins of the upper extremity provide an inadequate @annel for such purposes, 
or the arm is inaccessible during operation. In other cases the saphenous vein of 
the lower extremity cannot be used because of the operative pos~t-ure of the 
patient or because the continuity of the inferior vena cava may be inte~rfered with 
during surgery. Further, during shock or hypothermi'~ the peripheral veins be- 
come constricted and transfusion rate slows, at a time ~;r rapid flows are most 
needed. Peripheral venous constriction in sh9ek ma~ be further increased if 
vasopressors are administered. 1-3 In addition, the vein~of the extremities usually 

�9 . �9 I * become constricted during transfusion of cold bank blopd. Finally, the saphenous 
or cephalic veins may be found thrombosed by pre4cious infusions when the 
patient is seen in the operating room. Rarely, severe damage to an extremity may 
follow transfusion of cold blood in patients with poor peripheral circulation. 4 

The external jugular is a large, thin-walled distensible vessel, so that a huge 
blood flow through it is possible. Distensibility of the vessel is apparent when a 
small child cries vigorously, when a man lifts something heavy,, or in an individual 
with congestive heart failure. In a vein with a given wall tension, if the intra- 
vascular pressure is suddenly increased, the tension at first is raised, but it then 
disappears as the smooth muscles in the wall of the vein relax. This effect is called 
stress-relaxation. 5 It refers to the fact that when the tone of a blood vessel is 
poor, the innate capacity' of the smooth muscles to respond to stretch by con- 
tracting is absent, and only passive distension occurs. 

For blood flow in a large thin-walled vein, Poiseuille's law applies: 

B.P. X D  4 
B.F. o: 

V X L  ' 

where B.P. = blood pressure, D = diameter of vessel, V : -  viscosity of blood, 
L = length of vessel (laminar flow). In comparison with the saphenous or 
cephalic veins, the external jugular is more distensible, and has a wider lumen 
and shorter length. These factors reduce resistance to blood flow for any given 
pressure gradient and blood viscosity. 

High-pressure transfusion is undesirable�9 Haemolysis occurs when a jet of 
blood enters the vein. Very high pressures may be attained ( up to several hundred 

I 
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millimetres of mercury) and cause sudden overloading of the right side of the 
heart. 

CLINICAL USE OF RAPID TRANSFUSION VIA THE JUGULAR VEIN 

Transfusion rates were recorded in 31 normotensive good-risk subjects (No. 16 
needle): With increased venous distensibility during anaesthesia, transfusion 
rates via the external jugular and cephalic veins were similar, but via the 
saphenous they were slower. Immediately after anaesthesia, reduced distensi- 
bility of peripheral veins occurs while jugular distensibility remains unchanged 
(Table I). Reduced distensibility of saphenous and cephalic veins also occurs 

TABLE I 

TRANSFUSION RATES hN ~NORMOTENSIVE GOoD-RIsK SUBJI.c'rs 

Ax erage time per unit of blood (minutes) 

Number ~ During After 
Vein of cases anaesthesia anaesthesia 

Saphenous 7 13 0 18 5 
Cephalic 15 9 5 14 0 
Ext. jugular 9 8 5 9 0 

during shock, with administration of vasoconstrictors, or after repeated trans- 
fusion of cold bank blood. 

Jugular vein transfusion has been employed in approximately 70 major pro- 
cedures during an 18-month period. With the transfusion bottle 5-6 feet above 
heart level, one unit of blood can be transfused within 5 minutes (No. 14 
needle). Rapid transfusion is maintained through the external jugular during 
shock, positive p~essure being seldom necessary. The sooner the blood reaches 
the heart the better; and the jugular vein offers a much shorter route than veins 
of the extremities do. The right vein is almost directly in line with the superior 
vena cava and right atrium. 

The method has proved invaluable during emergency cardiovascular opera- 
tions in elderly patients. In such eases, the jugular route has often been substituted 
for one or more transfusions slowly ~ipping into poor peripheral veins. A wide- 
bore needle is easily placed in the external jugular, which is prominent in the 
elderly. Massive transfusiofi through the cephalic vein near the shoulder has been 
described, but this requires surgical exposure: 

Transfusion through the external jugular has been most useful in the following 
situations: 

1. Cardiovascular surgery: (i) resection and graft-ruptured aortic aneury~m; 
(ii) mitral valvotomy, division of patent duetus, resection of aortic coaretation; 
(iii) thoracic aortic and intraeardiac surgery. 

2. General and thoracic ~urgery: (i) abdominal-perineal resections, radical 
pelvic operations; (ii) radieM pnenmonectomy, oesophagectomy, pleural deeorti- 
cation. 
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3. Emergencies: (i)  rup tured  liver or spleen; (i i)  massive burns or mult iple 
injtu'ies (where  the extremities are widely involved) .  

CASE REPORTS 

Case 1 
Patient H., a 70-year-old man, was admitted to hospital in profound shock and 

severe pain. Blood pressure was O0 mm. Hg systolic, and a t,ulsating expansfle mass 
was felt in the lower abdomen. A diagnosis of ruptured aortie an,~urysm was made; trans- 
fusion was allowed to run slowly at first, as some hypotension ~r considered desirable 
until surgery could be started. After induction of anaesthesi~ a No. 14 needle was 
placed in the right external jugular. As the abdomen was beiltg opened, a fast trans- 
fusion was started irt order to minimize the fall in blood pr~,~ssure on } release of the 
abdominal compression. Large amounts of clotted and unclotted blood were evacuated 
from the peritoneal cavity and a leaking aneurysm below the ~vel of the renal arteries 
was found. The aorta was damped just below the renals. :During resection of the 
aneurysm a small tear in the vena eava occurred; very fast taansfusion was restarted, 
and the vena eava was occluded and repaired. Blood pressllre fell to 70 ram. Hg 
(systolic) after eaval occlusion, but returned quickly to 100 rrm. Hg with transfusion. 
On removal of the eaval damps 20 minutes later, the blood prpssure recovered further. 
Resection and graft of the abdominal aorta was then completed; hypotension occurring 
after removal of the aortic clamps was treated with meta~aminol and transfusion. 
Recovery was satisfactory. 

Case 2 
Patient R., an 89-year-old man, was admitted with a ' lar~e pulsating mass in the 

right upper thigh. Blood pressure was 86/60. A diagnosis of ruptured femoral artery 
aneurysm was made, and rapid transfusion started in the operating room. Blood 
pressure improved temporarily but while the right lower extremity was being pre- 
pared for surgery, the mass increased rapidly in size and blood pressure dropped 
again. Transfusion was continued rapidly; as the skin incision was made a huge blood 
loss occurred before the femoral artery could be clamped, and blood pressure was un- 
recordable. With further transfusion and metaraminol intravenously, the blood pressure 
recovered. After resection and graft of the femoral aneurysm and removal of the 
femoral artery clamp, h~29otension recurred. Treatment again was with fast transfusion 
and metaraminol intravenously. The postoperative course was satisfactory for over 
2 weeks, when the patient suddenly expired. 

Case 3 
Patient H., a 74-year-old man, underwent 'ilioprofunda by-pass graft and lumbar 

sympathectomy for right iliac and femoral aneurysms. Several hours postoperatively he 
developed shock, and did not respond to transfusion; he was thought to be bleeding 
into retroperitoneal tissues. Blood pressure was 80 ~m.  Hg systolic (normally 180//120). 
When the abdomen was re-explored, large quantities of old blood were evacuated and 
th~e blood pressure became unrecordable. Immedla"te transfusion via the jugular route 
was necessary to replace blood loss. While bleeding from lumbar veins was being 
controlled, a small tear in the vena eava occurred. This was repaired and the remainder 
of the postoperative course was satisfactory. 

The  following history illustrates the utility of transfusion via the jugular  route 
as a resuscitative procedure  before emergency operation. 

Case 4 
This 80-year-old man with severe coronary artery disease and frequent episodes of 

angina pectoris was admitted to hospital for prostatectomy. Occasionally he had 
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suffered angina decubitus and on admission had marked periphe: 
signs of cardiac failure. Blood pressure was 150/80 and the E 
myocardial infarction. Two weeks following ta'ansurethral res 
secondary haemorrhage from the prostatic bed, and at this tim 
longed bout of retrosternal pain. With repeated transfusions th~ 
maintained at 115/60, but as bleeding persisted he was brought 
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In the operating room, blood pressure was 90/50 and previous signs o cardiac failure 
absent. As suitable veins in the upper extremity were absent, rapid transfusion thrqugh 
the external jugular was started. When 750 ee. of blood had been administered i the 
patient was anaesthetized and one large prostatic artery pro n}ptly fulgurated.r Im- 
mediately after operation he required a further 250 cc. of blood, which, however, was 
followed by basal pulmonary congestion. He was digitalized and given ~t diuretic. (The 
jugular infusion was replaced by one in the upper extremity 12 hoLtrs later.) The 
remainder of the postoperative course was smooth although a subsequent E.C.G. 
showed a probable recent myocardial infarction. 

TECHNIQUE AND APPLICATIONS 

The external jugular is thinner-walled and more mobile than th~ saphenous or 
cephalic veins, so that  venipuncturd must  be meticulous. For sucpess the anaes- 
thetist should be able to make a venipuncture  without  the use ~f  a s,r or 
tourniquet.  This can be easily learnt after a little practice on t~e veilas of the 
upper extremity. By hanging the extremity dependent  over the edge of the. 

/ 

FIat~E 1 
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operating table, the veins filI by gravity, and then puncture is quite simple in 
most patients. The external jugular can similarly be distended by placing the 
patient in the Trendelenburg posation, or by having an assistant apply pressure. 

the vein at the upper border of the clawcle For the punctm'e a No. 14 over 
needle attacBed to the intravenous tubing is used, with the patient's head turne~ ~ 
slightly to the opposite side. Use of a syringe not only makes vempuncture mor~ 
di_~cttlt, but also adds some ~sk of air embohsm when disconnected from the 
needle in the vein. The 3Rochester plastic needle (No. 15-18)* is useful i 9 
children to prevent interstitial displacement. 

Vea/ptmcture may be facilitated by pulling the skin taut over the lower 
border of the mandible, using a gauze square for traction. Puncture is best made 
on the lateral side of the vein with the needle tap not extending much below the 
lower border of the sternomastoid (Figure 1). The in_fusion tubing u.~ual]y hes 
fiat in the groove between the lobe of the ear a ,d  angle of the mandible, an~t 
passes upwards just i~ front of the ear (Figures 2 and 3). Puncture on the meda~t] 

F~c~-sE 2 

side of the vein Is also satisfaeton, but the infusion tubing tends to cross the angle 
of the manchb]e instead of lying flat m front of the ear The jugular puncture 
should be performed immediately after mdtlctlon and posturing of the patient 
but before the drapes are applied, as it may be more difficult to do once surgery 
has commenced and the pat:tent is hidden under the dxapes 

In a 2-year-old eluld undergoing extenswe sldn-crraffin- for a severe avuMon 
y- o o 

injury of the lower extremities, the jugular txans{usion (No. 18 needle) did not 
run interstitial during movement of the child from the supine to the prone 
position midway through the operation. 

Jugular vein transfusion is most applicable for rapid int~a-operatiue b2ood 
repIacement or for resuscitation preceding emergency operation. For postopera- 

I tive transfusion and fluid therapy a peripheral venipuneture is tlsually substituted 
However, ff peripheral veins are unsuitable a jugular infusion may be left in 

*Available from V MuelIer & Co, Chmago 12, Illinois 
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FIGU1RE 3 

place postoperatwely with advantage In the small child wath an extensive 
avulsmn mlury, fl~e ]ugular mfusmn was allowed to remain m place for several 
hours ,'ffter operataon 

Postoperative fired therapy wa the external jugular does not produce venous 
thrombosis because of the w~de cahbre of the veto and absence oiE venous spasm 
With peripheral mfusaons on the othm hand venous thrombosts or merely pmn 
and induration occur lust proximal to the needle tap after a vanable permd otE 
t~me This ~s dud to the fact that the veto is usually in spasm around the needle, 

\ 

and the vasa venbrum ~ e  then pelfused by a gl~cose solutaon instead of blood, 
w~th ensmng endothehal damage and thrombosis 7 Against the postoperahve use 
of lugular mfusmns however is the fact that if the mfusmn tubing is removed 
from the needle mr embohsm may occur 

When noradrenahne is gwet~ to shocked p~t~ents mfusmn into a large veto 
such as the external jugular is much safer than into collapsed peripheral veins 
The risk of tassue necrosis occurring ovel a penpheraI mfuston site is greatly 
increased owmg to high c~neentaatlons of noradrenahne within the veto lumen 18 
A noradrenahne mfusmn ts also more hkely to e,,travasate from a constricted 
penpheraI site 

COXIPLICAT1ONS AND PRECAUTIOXS 
i 

No senous comphcltlons arising from tins method have been encountered 
lnterstmal displacement of the needle during tr,~nsfuslon has not occurred, and 
is considered unhkely owing to the lalge eahble o~ the veto and absence o~ spasm 
Tim veto is also s o  mobale that ~t tends to shift/w~th movement of the needle 
instead of being pmrced However, if there is concern on this point, cut down on 
the external lugular using ",wde bore polyethylen~ tubing may be substituted 

During active blood loss the rate of transfusion cannot usually be too fast 
Rapid transf-usmn can be dangerous howeverl m pattents with myoeardml 
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damage, ff the heart is unable to handle the venous return (Case 4, p. 514 t" In 
such patients hypotension may be due more to cardiac failure than to low b~ood 
volume, s Severe cardiae disturbances may also result from cold citra~ed blood 
rapidly reaching the right heart, especially in poor-risk patients. 9,1~ 

The possibility of air embolism occurring with a big needle in the jugular]vein 
should be appreciated. The risk is present ff a syringe or infusion tubing i~ de- 
tached from the needle, especially ff the patient s head is raised. Pressure trans- 
fusion should also be avoided,ff possible, as it can result in fatal air lembolism, 

I 
particularly in patients with a patent foramen ovale. 11,12 

SUMMARY AND CONCLUSIONS 

The most constant superficial veins for transfusion are the saphenous, cepl~alic, 
and external jugular. Frecluently the veins of the extremities are upsuitabl~ for 
massive intra-operative transfusion. In addition, peripheral transfusions are Often 
accompanied by venous spasm. 

The external jugular vein offers an admirable site for venipuncture and rapid 
transfusion. The vessel is large, thin-walled, and distensible. 

The jugular route has proved invaluable during emergency cardiovascular 
operations, but is indicated whenever massive transfusion is contemplate~l, or 
peripheral sites are not readily available. The jugular vein is also more accessible 
to the anaesthetist during the operative procedure than the saphenous or cephalic 
veins. 

The external jugular may also be used for resuscitation preceding emergency 
operation, and for transfusion and fluid therapy post-dperatively. Its use post- 
operatively is limited by the risk of air embolism and by the fact that many 
patients are emotionally disturbed by an infusion in this region. 

Possible complications are interstitial transfusion, cardiac failure fromJ too- 
rapid transfusion, and venous air embolism. 

I~SUM~ 

Les veines superllcielles le plus souvent employ6es pour les transfusionsl sont 
les veines saph6nes, jugulaires externes et c6phaliclues. Fr6cluemment, les veines 
des extr6mit3s sont peu propices aux transfusions massives per-op6ratoir~s; de 
plus, elles sont souvent le si6ge de spasmes veineux. 

La veine jugulaire externe, ~ paroi mince et extensible, ~ large lumi6re, est le 
site id6al pour une v6nisection et une transfusion rapide. Cette voie est exceUente 
au tours des interventions cardiovasculaires urg~ntes; elle est aussi indiclu6~ pour 
les transfusions massives off l'on ne peut trouv~r une vole p6riph6riclue. El/e est 
6galement plus accessible pour l'anesth6sisfe, au cours des interventions 
chirurgicales, clue la saph6ne ou la c6phaliclue. 

La veine jugulaire externe peut 4tre utilis6e en ressuscitation avant une op6ra- 
tion d'urgence, ou post-op6ratoirement pour l'adininistration "de transfusions et 
de solut6s; mais, dans ee dernier eas, l'emploi cn ~st limit6 ~ cause du clanger 
d'embolie gazeuse et des troubles 6motionnels ClUe peuvent produire des per- 
fusions ~ eet endroit. 
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Les complications possibles sont: la transfusion interstitielle, l'eml~olie gazeuse 
et la d6faillance cardiaque lors de transfusions trop rapides. 
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